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(57) Abstract: Disclosed is a polyimide resin characterized by having a basic skeleton represented by the following general formula 
(1). (1) (In the formula (1), Ar 1 and Ar 2 respectively represent an aromatic ring having 6-20 carbon atoms and form a 5- or 6-mem- 
bered imide ring together with an adjacent imide group, in which aromatic ring carbon atoms may be partially substituted by S, N, 
O, S0 2 or CO and hydrogen atoms may be partially substituted by an aliphatic group, a halogen atom or a perfluoroaliphatic group, 
and Ar 1 and Ar 2 may be the same or different from each other; R represents at least one of a linear alkylene group and branched 
alkylene group having 1-20 carbon atoms; Ar 3 represents an aromatic ring having 6-20 carbon atoms wherein hydrogen atoms are at 
least partially substituted by at least one of a sulfoalkoxy group, carboalkoxy group and phosphoalkoxy group having 1-20 carbon 
atoms, and carbon atoms of these groups may be partially substituted by S, N, O, S0 2 or CO and hydrogen atoms of these groups 
may be partially substituted by an aliphatic group, a halogen atom or a perfluoroaliphatic group; and n and m respectively represent 
a polymerization degree which is an integer of not less than 2.) 



WO 2005/054339 Al I lllll llllllll II llllll Mill lllll lllll llll I II III lllll lllll III II I llll lllll III I lllllll llll llll ill 



(57) mm-. 



o o 



o o 




N-Ar 3 




N 



(1) 



2 

2 

2«±o«H»re*>«o)o 



WO 2005/054339 



1 



PCT/JP2004/018289 



m m » 

[oooi] *mw&. tfv^mm. ^M^mm^m^m, &mzm^mm&^t? 

[0002] mmt7km(Dfc¥&f&^*/^—&mMmm.^*/^—fc^mir 

mtvxmmmznx^ ^„ ^«9^tt @f*r^^^»«m (pefo ^^/-a-h: 
g@aim«m(DMFc)H:/j^eft^dSBriB-e, m^ii^^M, 

[0003] M-Mte*^ «^^v^-^AbT±fBi^^JS^T^§^^-C^ 

&mmisX7km~t>-y- muit^^) tut*). r/—v\z.mk^%mm^co 

[0004] mnrnm^m.^m^, &£Tfn^k¥±i/Vfcm^tbti%nMnmte, urn 

*/vx/v*>-mmft^bte%m&m\^tix\ ^ e 
[0005] vfrvftfrb, ioovu±x(D^uh>mm&km&mmT^xvwfc&, mm. 

[0006] ^(DJ;5^^ffi^^:i-^cfe. ^#^^^i-5^^tt^^Abm^«H^i-^ 



WO 2005/054339 



2 



PCT/JP2004/018289 



$FW&Wm^^XYZmz.W9ZM&$>\). #3!2000-510511-5§-<k$&( 
^B#fF6245881^<^#). #^2002-105199^<^#, Macromolecules, 

[0007] #fF^Cft^l: #^2000-51051 l^-<^#(^H#fF6245881^<^#) 

#f^JCfife2:#|i 2002-105 199^fB 

##fF3Cffi*U : Macromolecules,35,6707-6713(2002) 
[0008] L,fl>Ut#£>, rttfe^y^mJig^P7K^^^^^^-r^<, 80 o C<D*^ 

200B#^@S^^S'I4^^$^-CV ^ We&£ 0 7°nh^^^±t^:$^fc 

[0010] _hfBB*M^mi--<< , 



(5£(1) tfJ, Ar 1 ^Ar 2 ^fi^m^:^6-20d^^^#li-efei9, |i£gN-3^K^5 




WO 2005/054339 



3 



PCT/JP2004/018289 



2 

Xt*'*— 7A'*v^WiM&XW&&flX\ ^Tt>iV \ Ar'^Ar 2 ^— CfeotfcM 
^&<«>— ^-e« 0 Ar 3 f^*m6-20^^^^#^-e*>«9, **JS J ? : ©^< 

s, n, o, so xncoxm^nx\^xhx<, x, — ^(D^mm^mmmm, 

2 

[ooi i] _hta § ^j^»i--<< , *mw#bfttfv^wk&m<Dttmmz^ 

[0012] £fc, ^#^^T5>-^Jt^^tt<D^V^^^T^^d^^^K^^^ 

3 0 i(Dfc^lOOr^JiW^ 0 nh>'^S«^-^P^^^^*^«^^ 
[0013] tfMSKWflBfcJiSV ^/i^^Bffiteif b3Lmb*T;v^ls;vm% 

^itucws, n, o, so xteco-eem^tu^ ^3dJS^©*.^«iJi*tt«# 

2 

mmmw^i^x^ ^7kmmtt&ttxm&&nz>zkfrsttM'% 

[0014] J:lLf^y^^«»S*M{i^ 0*Utt£JlTl!^t- ^(2)-e 



WO 2005/054339 



4 



PCT/JP2004/0 18289 



f 



o o 

Y V 

o o 



n 



O O 

" N Y Ar V N ^ CH2 ^ 
o o 



(2) 



m 



(^(2) tfj, ArkASttefcmm^^ofrhtezjrmm-e&v, vm-rz^mts 

XlZ.COXm&£tlX\,^X~b£.<, X, -SBO^MWJIgJIfr^K, ^vpyWfr 

2 

&o-cvvcfc«fcv\, xtsr/i^i^^^affafcS^U l~20<£>fiE$rCfc5 o Ar 3 {3^ 

wx-mM&tix&v), z*it>m<D—m<Difcmm?'&s. n. o. so xfecoxm&z 

2 

[0015] ^^gmxrau ^ri3t- mnwxmztiz 

[its'] 



o o 
o o 



R' 
(CH 2 ), 

o 



o 

R' 



O O 

o o 



(3) 



m 



(^(2) Ar^Ar 2 ^{^^#:^6-20d^^^#li-eS>«9, ^i~^^KSir5 
*fc«6M^(D^Km^^i-^o r<D^#3tte, — fP^^^^-^s, N, O, SO 

2 



WO 2005/054339 



5 



PCT/JP2004/018289 



mxm&ztix&w, z*ibm<D—M<D&kmm*&s, n, o, so xiscoxm&z 

2 

[ooi6] ^*d\ ^mmmj^.^^mm^\^x^ mm— jbj^o) i^wr, i -e* 

1 2 

$tL^^/V*T/V=3dr^S, ^/V^v-T/V^dr^S, ^t^^T/V^i/S/^ibilt 
^T^irm^^X(D^^mM>tf^,A^mM,tts:^ 0 

[0017] «MOflil^0*bV^#^*DV>-C«, Bi|fB-^(l)-(3)^V^, n 

[0018] $^>^ ^mm<D^<Dm<D&^\,^mmiz.io\,^x\^ mm^v-f^mm^^ 

[0019] £fc, ^DUKte, _h^b^y-T5K#fJ!i^3ti-^^&^l0b, 
H N-Ar-NH "-(4) 

2 2 

*5?>, S&tf^aftDlCWS, N, O, SO XfeCOXm&£tlX\,^Xh£<, 

2 

x, -^(D^mm^mmmm, ^v^^xit^-^^nmmmmxmm 

mmu^mm^x-^(5)xn(6)xm^n^mmm^/^^mr.m^m 
mm 



WO 2005/054339 



6 



PCT/JP2004/0 18289 



o o 

0 A ArA> (5) 

Y V 
O O 



Wb5] 



o o 
o o 



(6) 



(^(5), (6)3\ Ar^Ar 2 t«^*#:^6-20^^^^#^-efef9, 

o^iJSi^^s, n, cx so jifeco-em$:£nx\,^x-k£<, —^(DtK*^ 

2 

[oo2o] ^mm^m^m^tn^. ^v^mMf^t^mt^r/v^iy/vm^^x 

m&mmirz>-b&x$z> 0 
[0021] _h5z6b/cM^&«^ ^mo^ct, mmm^-jiu^m^ mm^v^^ 

[0022] mmM^m^m >t\ itufE^T^y^^itufE a , o-TVV^^T^^ 
#fcffffE^M5KTO<D»;»^ 

[0023] \C WI^^H^ft/K 43 J^m^/ft^ir^l^ m^m^ 



WO 2005/054339 



7 



PCT/JP2004/018289 



[0024] mittmw<Dmmmm<D-m%^irM)&m~ehz>o 

[0025] (^W^Kfi) 

o 

[0026] [>fb6] 



Ar 1 , Ar 2 : 




WO 2005/054339 



8 



PCT/JP2004/018289 



[0027] [4*fc7] 



Ar 3 



R R 
o (CH 2 ) l2 (H 2 C}_| 2 




o b b b 

H-C)], (H 2 d) h (HaCji, {HaCjl, 

R R R R 

R R R 

? fcH 2 )| 2 (;CH 2 )l 2 (CH 2 )| 2 

- _/ - _ • Q 




o N o 

(HzCji, (H 2 c) h 
R R 

(R = SO H, COOHX^PO(OH) ) 

3 2 

[0028] z.thb<Dtp-x?h, ±mj£—ti&X2) xm^nz^v^mmm^^. # 
itt-f&&(3)^mistiztfv^mm*w&L\<\ z<Dm&. -1^(2)^(3) 

1 2 

[0029] -^(i)-(3)T^$tt^^y^mjig^^*^#^RB^tt^v>^ % 

[0030] *fc. — — (3) c£(Dn, nKDfjtte, n/ma395/5«£9/h&<30/70J:?);*:# 

^[Bj_h-e^, 3o/7oj:«9^<i-^r^-e^h^^tt^[p]_h-e^§ o j^greixi* 

N 80/20£*T40/60£*_h-Cfc5 o 

[0031] ^*d\ ^ 0 y-r5KWg(D*^^, -^(i)-(3) ^-e^^o^^(D«5t(D#m^#: 

[0032] (aHy^K»ffi©543t^fe) 



WO 2005/054339 



9 



PCT/JP2004/018289 



[0033] »#X3S^*5V a , a> -T/Mrl/^T^^ — jt£5£ (4) ^§^5^7^ 

H N-Ar-NH "-(4) 

2 2 

(*S(4) Ar 3 te^*ifc6-20^&3^#Si^fc^ **ii§C^<^/K£:t>-iW 

20Xh^/^T/v=i^y/vmxW:^tiX\ ^„ rco^/v^T/v^v- 

2 

[0034] ffflE a , co-T/V^^T^^LTte, T^l^S^^^/SU— 20(DJ!g^^ 

[0035] unB-^r^b-a^^LTtt, (4) xm^ti^^xh^ Q MtW-mat, 
urn 

R R 
£CH 2 ), 2 (H 2 c)| 2 

h 2 nh^>-nh 2 h 2 n-^-nh 2 h 2 nhQ>-nh 2 h z n-<Q>— Q>-nh 2 

(HzC^ (H 2 C)° (HjCjl, (H 2 C^ 

R R R R 

R R R 

£CH 2 )| 2 (^H 2 )| 2 (CH 2 )| 2 

o \ o o 

H 2 N-Q-^-NH 2 H 2 N-O^Q-NH 2 H 2 NhQ-O^Q-NH 2 

o o ^ p 

(HzC),, (H 2 c) h (H^ 

R R R 

(R=SO H, COOHX^PO(OH) ) &$\^irZ>Z.bfcX%Z> 0 

3 2 

[0036] ^^^^^^"e^^ #t£4, 4'-v ? T5y-2, 2'-tf^ (^/V^T/V^^) fcT 7s. 
—AsJUTM, 4 ' -^T5/-3, 3 ' -If ^ (^/V^T/V=tdri/) tf -7^/V<D'pt£< 



WO 2005/054339 



10 



PCT/JP2004/018289 



[0037] i?T$SQ&mba, ay-T^U^i?TV^t(Dm&m-Z,^l<-itX95/5£V)'h& 

[0038] HflB^HjRr^^tt^ ^/V^>-^S. */VJl?T/V3^S, &tW>^*T/V=^r^ 
tfflB&3RT^£L-Ctt, hy^/VTS^ HJa^vV'T^ WfW/VT^ i?T 

o 

[0039] tfl|B^rtlBgj&£LTr^ H5*ttof>©*W*u<, /K m-^^y— 

mmtom&m m ^40- 1 5o°cm& \^m^xmffi-rz> 0 
[0041] m^xm^*3v>r«:, mmmM^tcmmm&mzMvx—m^:(5)xi-z(6)xm 

o o 

0 A Ar 1 A> (5) 

V V 
O O 

Wbio] 



WO 2005/054339 



11 



PCT/JP2004/0 18289 



o o 




[0043] mti^mm^/^>mr.m7Kmt^-mtvx^ 8:4, 5-e# 



WO 2005/054339 



12 



PCT/JP2004/018289 



[0044] (i?T*/ik&m+ a, co-T/^U^T^) b^M^* ^^Wi^T^m^ 1 

[0045] ^m^jiu^mir^mm^mmnm^'mnRf^mm^'o, ^vr^y^m^ 

[0046] fc*3, t^^fB##^{im^x@^#^i-^^^{«^(7)^xa-e»bTtJ;v^ 

%Mm^%n&t^Xfe'J?t£<bh40°CU±rem. £L< tel 70- 180°C@S£ 
H^/VjKy^ri^Wb^^^L-CO. 005-0. 5{^/V@S#P;t3i^W 



WO 2005/054339 



13 



PCT/JP2004/0 18289 



[0048] lit 12] 



(CHjfc NH 2 j CH2,a NH * 

H £ N-(H Z C) Z N {CHJj NH , H,N-(H 2 C) 3 N (CH 2 ) 3 NH 2 




WO 2005/054339 



14 



PCT/JP2004/018289 





[0049] tt&m(DWk&mz$3^xr3:, ±m^izmi&JMRxfm&j:mz.ix\x.x$cMj: 
[0050] jyw^m, m&w&JM<?>wz. mm^M^mm^^<thi5o°cu±. 0 
[0051] mmnm) 

mmm^mm^^tir^m^m^mm^x, mmnmt-r^t^x 

[0052] M^<DJ:5^W^*^i4^«tb^y^5ma^^®J^^^ffli-5-i:-ex 



WO 2005/054339 



15 



PCT/JP2004/018289 



[0053] (fefeg&g) 

[oo54] m/wmm&m 

mea) ti-zz.t&'r&Zo mmMmbmmm&mzirzjjmxmzmmvt&^K 
m x. i^yh^x-rttmtjtb* &mfbtiz> 0 
[0055] (mnmm, mw^m^, mmt^>^) 

tfxftz&mfrtzzbKX'ix, mw^m^, n$Mk^>y-bLxm^zz.b& 

[0056] (Wft^l) 

0. 6107g(l. 25mmol) (D4, 4'-v J T5/-3, 3 ' -fcT ^ (JVVtfv/Hf-S/) fcf T'^/V ( 
£0^3, 3'-BSBBj»-T, 3, 3'-^fcKn^^t>-^^J;«9^^)i: % 0. 2154g( 

1. 25mmol)<Dl, lO'-^^W^T^^C^TrDMDAj^i", ^M^b^l± 
®l)^0. 70mL(6mmol)(Dhy^/VT^(Aldrich^±M)i:, 10mLOm-^l// 

-^{mmkmm)bm\\x.x, mmnmyso^io^mmuto z.<Dm&® 

[0057] #fcttfeift^jS?Rtt , l!:, O. 6705g(2. 50mmol) (D^fUls-l, 8:4, 5-E# 



WO 2005/054339 



16 



PCT/JP2004/018289 



/V^V^^M^K^(^TrTCNDj^i-. Aldrich#SD£, 1. 250g(10. 23mmo 

mo* 

[oo58] nkx^mmMmr, i95°c-e5R# r^wLfc(2fe«x@) 0 ^<d^ mm^±^x6 
[0059] ikx^\ mmtfv4^mm&fo&tf9xmfo±K*^bm-Tm%u mmnm 

[0060] mZMMW^kfrbfe, fc^RU^^hM^X^X, 2926, 2854 ( v h 1706 

CH 

x 1665(v ), 1579(v ).1345(v h 1248, 1200 (v h cm" 1 ^®^ 

C = 0 C=C CN S=0 

^^bfc^^CO'H-NMR^^^h/V^^V^T, 8. 75 (Ar, naphthylene, 4H) N 7 
. 58 (Ar, biphenylene, 6Hh 4. 13 (CH , 4H) , 2. 35 (CH , 2H) , 1. 59 (CH 

2 2 

, 8Hh 1. 33 (CH , 4H)ppm<DmVRt°—?&MM£ntl 0 Z.tlb*<<?h/l4R$r£ 

2 2 

«9, #^tL^y^^K*m^{»fB-^(2)^*5^Ar 1 =Ar 2 =l ) 4, 5, 8-^ 
n/mft70/ZOX^/V^T/V^^y/V^(DWM\iLW.ft?>, 3\ 1 =1 =4, 

1 2 

X = io-efc5^^^?fes^i^^$^c 0 

[0061] (R^F-12) 

±^Lfc^j|?X@^*5V^T, 3, S-BSBBOftfr 1 ^, 4, 4'-v ? T5/-3, 3'-tf^ 

(J^T l"3, 3 ' -BSPBJ bffilr) ^ffl V \ rfl^tDMDAt 
<7)»J»<7)»2. Ommolitfc^ii, ^^l^^l^f-bT^y^K^fi^ 

[0062] mmmmnm^mimtm^mm^mu ^htit'^M^^m^m^mm— 



WO 2005/054339 



17 



PCT/JP2004/018289 



=t3c-y/vm<DmM$Lm&3^ 3\ 1 =1 =3, ^=ioxh^t^-mxh^t^mm^ 

12 

[0063] (RWij3) 

a*3 % 3\ 1 =1 =3, 

1 2 

[0064] mmitm 

TfT|S^^y*^JH(nafion 112)0tifc#!ll) W_h|B-^(2) t^WC, n/m^ 
[0065] (ft^^lftt) 

]:b»!i2^i^-r^m»®if m*f-L-c, mnmnm(i4o o c, nmioo%)mmmz.2 
[0066] (7 o vh^temm<Dwm 

[0067] [^1] 



WO 2005/054339 



18 



PCT/JP2004/0 18289 





fig 


li=l 2 


X 








(Scirf 1 ) 




3, 3' 


4 


10 


0:54 


2:00 




0.12 




3, 3' 


3 


10 


0:55 


2:10 




0.15 




3, 3' 


3 


10 


0:45 


1 :45 




0.18 
















0.10 




2, 2' 


0 


0 


0:00 


0:10 




0.15 



[0068] mifrbmtbtivfc&K. x/^>mmb±mt%T/^3c^m$:ftisXffi&ir% 

[0070] £i±<Dz.tfrb. ^mizT/^u^m&mAu ^/^>mm^v4^^mKT 
[0071] (m^s • m/mm&fc<Dftm) 

15mL£rit;Mb;*7— atfl^w?— SrfflV^^U^f^JfctWi (BflOcm 2 ) _Lfc 
J$I-tML, 80°C-e2B#^^;M^to^ 0 itb^r^^^dOkg/cm 2 , lOsec 
)Ufc«K lNtfit^^/— /V^?R400mL^^t»L12H#P^«#Uc o ^(D^MS 
X|i£M^2[H»iEUc:fL >vxm&, 8O o C-C20#F^^^to/c o #£> 

tvfc«*fl4^2^-e^aLfc^y^5m 0¥$5O n m, ^Mf 10cm 2 ) Sr^ii 

[0072] 



WO 2005/054339 



19 



PCT/JP2004/018289 



[0073] £t>\£^ TV— Kffl©^tfctfcm*14A©, g^8^1l£*H^50IIK:ra^;*f;*#; 

Sll 5BSr^ri"5^-?l>— ^ 1 6B/5Sg§U -fe^? ^ 1 6B(D#fc|^#l 5Bffi l^«gp 1 
7BtfS?g/£&iVCV^„ 

[0074] p?^S$P16A, 16B|fflSr^#18SrJfirrS^ilfe-Cg8KU 7V— KflUfc^fif (200m 
L/min, 90°CMS) , KftllCBftsfl (lOOmL/miru 60°CMfi) £#t^£LT80 

[0075] [^2] 



*<4 (V) 


Wm&fe (mA/cm 2 ) 


0.9 


26 


0.7 


1680 i 


0.5 


3260 



[0077] ^Jl,^#:^J^#(f^^^^o^JS(D^^^<5V^^K^^^f£Kb 

[0078] *mmtz, mnmm^mw^m^, ^xx^m^^^^^T'^^m 
MnmRx?MMmtet*k^x&mi£tiimirz>z.btfx%z> 0 ^ ^tt^m^a^ 



WO 2005/054339 



20 



PCT/JP2004/018289 



[1] 



o o 



0 o 




N-Ar 3 




(1) 



2 

s, n, o, so x^ico-egm$^^Tv^TtJ:<, —^T^mm^mmmm, 

2 

mU 2£l±CDMWtX&% 0 ) 0 

[2] &£Hrm*HIB&: (2) -eiR^^r iNfc® i fcfB*©#!J>rsK*r 



2 



Wb2] 




o o o o 

ti m n r n n 



(2) 



WO 2005/054339 



21 



PCT/JP2004/018289 



[3] 



[4] 



mxm^friXteV, Z.tihWi<D— n><D$imw^i»s, N, (X so x\±coxwm^ 

2 



Wb3] 



o o 
o o 



R' 

(<f H 2>l 2 

o 



o 



o o 

N Y Ar2 V N "^ CH2 ^ 
o o 



(3) 



m 



[5] 



R' 

xtecoxmWk£tix\;^xh£<. x. -^(DT^mw^m^m^ ^ny^i^x 

2 

1 2 

12 

tfjfB— $£s£(3) «o^T, 1 R.m Xm^fl^^T/^^m. ti>V^^T>V 

1 2 

ft ^«3^fE«cCD^y^5KTOo 
BiffB— (1) - (3) ^*5V vt\ n/m^95/5j;«9/jN$<30/ / 70 J;«9^V 



WO 2005/054339 



22 



PCT/JP2004/018289 



[6] ffitH (1) - (3) ^*5V vC, R-C^$^il:^T7^W^^^I^T/Vdr^ 

[8] a, co -T/^U^JT^t, — (4) X^fl^T^Mt^ 

H N— Ar 3 — NH "-(4) 

2 2 

2 

o o 

Y V 
O O 

Wb5] 



o o 

Y V 
o o 



(6) 



WO 2005/054339 



23 



PCT/JP2004/0 18289 



(Dfemm^ffis, n. o. so xtzcoT*m&&tix^xh£<, x, — ^(DTkmw^ 

2 

[10] mffBv ? T^y^^^ti)fB a , a> -T;v^u>-z?T^b(Dmi-&M&, ^^i£X95/ 

[12] tfffB-is^ (4) xm^ti^mm^r^y^mu, a ' -^r^-2, 2 ' -tr^ c*/v 

[14] ttf|E^ra^«, m-^V^— /UX*&Z>^b&!&mbirZ>, fff «t8- 1 3<DV ^tl 

[15] ffffB-^(5)X«(6)^$^BUfB^#^E^/^>^-«^^ N 

8:4, ft5j<:lj|8-14<D^ 
T^^^fB«0^y^^KW^^M^feo 

tie] mMmi-7(D\^ti^-Kmm<D^v^mm^^b^mbir^mmw 

flUo 

[17] t*^iii-7(Dv>-f tifr—KmmotfV'fSFmmb, mmmmb^^b^ 



WO 2005/054339 



24 



PCT/JP2004/018289 



[is] mMm6Kmm(DmmMmtmMmi7Kmm(Dmmmt^m^-r^t^m 
[i9] it Mmi8\cmm<Dm/mmm&fc^t?^t&wmtirz>^ mnmm 0 

[21] m&mi8\z&m(Dm/nmm&fc$&ttzb&mkb~rz>. mmt^^o 



WO 2005/054339 



1/1 



PCT/JP2004/018289 



[mi] 



13A 
12A- 



H 2 + nH 2 0 
15A 16A 17A | 




2H + +(4-5)H 2 0 




15B 16B 17B 



l/20 2 H 2 0 + nH 2 0 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/018289 . 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C08G73/10, C25B13/08, H01M8/02 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C08G73/00-73/26, C25B13/08, H01M8/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN), REGISTRY ( STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 2002-105200 A (Kaneka Corp.), 
10 April, 2002 (10.04.02), 
Claims 1 to 18; Par. No. [0025] 
(Family: none) 


1-21 


A 


JP 2003-234014 A (Sumitomo Electric Industries, 
Ltd.)/ 

22 August, 2003 (22.08.03), 
Claims 1 to 5; Par. No. [0043] 
(Family: none) 


1-21 


P,A 


JP 2004-155998 A (Yugen Kaisha Yamaguchi TLO, 
Ube Industries, Ltd., Shinyei Kabushiki Kaisha), 
03 June, 2004 (03.06.04), 
Claims 1 to 9 
(Family: none) 


1-21 



| X I Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
14 January, 2005 (14.01.05) 


Date of mailing of the international search report 

08 February, 2005 (08.02.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

FacsimileNo. . 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/018289 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Naoki ASANO et al . , Hydrolytically Stable 
Polyimide Ionomer for Fuel Cell Applications, 
Chemistry of Materials, Vol.16, No. 15, 27 July, 
2004 (27.07.04), pages 2841 to 2843 



1-21 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



PCT/JP20O4/0 1 8 28 9 



a. &momirzfrm<o£rm (.mmt&wm ci pc) > 

Int. C 1- 7 C08G73/10, C25B13/08, 110 1M8/0 2 



WacSrffofcft/hfSBFiH- QSRtttf&S (IPC)) 
Int. CI 7 C08G7 3/0 0-.7 3/2 6, C 2 5 B 1 3/0 8, H01M8/02 



H*H*ffl*fJfe2s*R 1922-1 99 6# 

B *H^PBKEffi*f3g^» 197 1-2004^ 

B*B^H$r&£a&# 1 9 96-2 0 0 4^ 

B*H^^Jl§fJfi<&fft 1 9 94-2004^ 



CA (STN) , 

REG I STRY (STN) 



x<D&m. WafcfcfiUH L,fcJBl§) 



At Jy-* 




!i*©i£B©#-5§- 


A 
A 

1 


JP 2002-105200 A (iSft^X||t^|fc) 
.2 002. 04. 10, H*fil-18, [0025] (^T^y 

JP 2003-234014 A (£&1B£CX3£tfc5*;^tfc) 

2 0 0 3.. 0 8. 2 2, B»3fcSU-5, [004 3] (^tSJJ — 


1-21 
1-21 



* 3iffl:£iK©#xrfy- 

Taj 4#}£|jS<o&s;fciitm;fc< % — «l$&$if;tf<:£p£r;^-r 
, 'b© 

roj nitisi^ ffiffi, s^fcsa-j-ajtiR 



oymffi<Dtc.mz.<b\m-? 

TYJ #fcW3g©fc£;£jifc-t?fo->T, ii5te:3titfcifi!i©i jy. 
r&j i-^fyh7r?y-Si 



mmm^^T ut b 

14. 01. 2005 


HlllfMlft©%3ilB 

08. 2. 2005 


H^M$H©£#.&t>*fcT$fc 

B*H«ff^ (I SA/J P) 
ffl5H!#-J§-l 0 0-8 9 1 5 
JlOKiJ^ H K«#H=T B 4 # 3 ^» 


^^t^W (MPS©fos)riM) 

SBfg#-J§- 03-3581-1101 P> 


4 J 


3 3 4 7 


3 4 5 5 



iSPCT/ISA/2 10 (fg2-<— (2004^1^) 



H»tt»l#* PCT/JP2004/01 828 9 









PA 
T 


J P 2004-155998 A (^RB#*±ill P T -f — ■ a^V * 
tf— , ^eUH^tta^^th, ##*fei£ftfc) 2 0 0 4. 0 6. 0 3, 
ff^l-9 5 

ASANO Naoki et al. , Hydrolytically Stable Polyimide Ionomer 
for Fuel Cell Applications, Chemistry of Materials, Vol. 16* 
No. 15, July 27, 2004, p. 2841-2843. 


1-21 
1-21 



iSiPCT/ISA/2 10 (%$2-<~i?(DM%) (2004^1^) 



